Fecal incontinence prevalence incidence older people care homes a b s t r a c t Objective: Older people resident in care homes often rely on staff for support relating to their activities of daily living, including intimate care such as continence care. Managing fecal incontinence can be challenging for both residents and care staff. We conducted this review to describe the prevalence, incidence, and correlates of fecal incontinence among care home residents. Design: Systematic literature review. Setting and participants: Older care home residents (both nursing and residential care) aged 60 years and older. Measures: We defined double incontinence as the presence of fecal plus urinary incontinence, isolated fecal incontinence as fecal incontinence with no urinary incontinence, and all fecal incontinence as anyone with fecal incontinence (whether isolated or double). The CINAHL and MEDLINE databases were searched up to December 31, 2017, to retrieve all studies reporting the prevalence and/or incidence and correlates of fecal incontinence. Results: We identified 278 citations after removing duplicates, and 23 articles met the inclusion criteria. There were 12 high-quality studies, 5 medium-quality studies, and 6 low-quality studies. The medians for prevalence (as reported by the studies) of isolated fecal incontinence, double incontinence, and all fecal incontinence were 3.5% [interquartile range (IQR) ¼ 2.8%], 47.1% (IQR ¼ 32.1%), and 42.8% (IQR ¼ 21.1%), respectively. The most frequently reported correlates of fecal incontinence were cognitive impairment, limited functional capacity, urinary incontinence, reduced mobility, advanced age, and diarrhea. Conclusions/Implications: Fecal incontinence is prevalent among older people living in care homes. Correlates included impaired ability to undertake activities of daily living, reduced mobility, laxative use, and altered stool consistency (eg, constipation or diarrhea) which are potentially amenable to interventions to improve fecal incontinence. Ó 2019 AMDA e The Society for Post-Acute and Long-Term Care Medicine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
"functional" where the underlying problem is an inability to access an appropriate place to defecate or to clean effectively after defecation, rather than physiological inability to retain feces. 2 Research in FI among older people living in care homes has not been reported in terms of physiology, but is instead based on stool consistency and/or frequency. 8e10 FI is an under-reported but debilitating health problem that affects people of all ages, 11 and particularly older people living with dementia. 12, 13 However, FI is not an inevitable consequence of old age or dementia alone, 2 but has multiple underlying factors, 14 some of which can be identified and treated. 15 In the older person, FI may be the consequence of age-related anorectal deficits such as reduced anal sphincter pressure; 16 it also may be underpinned by cognitive impairment, 17, 18 length of nursing home stay, 10, 19 diarrhea, 20 constipation, 10, 17 or effects of polypharmacy. 21 When a cure is not achievable, incontinence management can produce "social continence" (incontinence well managed so that it is not socially evident), thus alleviating embarrassment and preserving the dignity of a person. 15 An estimated 50% of older people living in care homes experience FI, compared with 18% of the general population. 19, 22 FI may result in low self-esteem, stigmatization, 3 and feeling of social isolation, 23 and in some cases it predicts mortality. 24, 25 Generally, people are embarrassed to discuss their experience of FI with health care professionals or even with friends and family, as it can be seen as a "taboo within stigma" 26 ; this is also the case in care homes. 27, 28 Health care workers do not routinely broach the topic with care home residents, 5, 6 perhaps because of attitudes of "therapeutic nihilism" (the belief that nothing can be done to help). 26 In a care home, where the majority of residents live with dementia, this nihilism can mean that residents are not assessed to find out why they are incontinent, and incontinence pads are used routinely. 2 Without any concerted effort to address FI, the dignity and quality of life of older people living in care homes will be compromised given that they are mostly older, frail, and have multiple health conditions compared to the general population. 29 This review aimed to describe the prevalence, incidence, and correlates of FI among older people living in care homes. To the authors' knowledge, no similar review on this topic has been conducted. The following research questions are addressed: (1) What is the prevalence and incidence of FI among older people living in care homes? and (2) What are the correlates of FI in older people living in care homes?
Methods

Design
A systematic review of studies was conducted. The review followed the Preferred Reporting Items for Systematic reviews and Meta-Analysis (PRISMA) statement as a guide 30 and was designed to capture studies reporting prevalence, incidence, and correlates of FI ( Supplementary Table S1 ). The protocol of this review was registered with PROSPERO (number CRD42018082596), on February 14, 2018.
Search Strategy
Searches were made via MEDLINE and CINAHL (Cumulative Index to Nursing and Allied Health Literature) from inception to December 31, 2017 . PROSPERO and the Cochrane Collaboration databases were also searched for relevant systematic reviews. Electronic searches were supplemented with hand-searching of reference sections from studies retrieved via databases.
Key search terms included prevalence, epidemiology, incidence, fecal/fecal, incontinence, care homes, nursing homes, residential homes, aged care facilities, and skilled nursing facilities. Considering the inconsistent use of the terms fecal incontinence and anal incontinence, we included anal incontinence to capture all relevant studies. We used medical subject heading (MeSH) themes and Boolean operators (and/ or) to refine searches to retrieve references specific to older people living in care homes ( Supplementary Table S2 shows an example of the search strategy).
Study Selection and Eligibility Criteria
None of the retrieved articles reported outcomes based on the etiology or mechanism of FI. No study differentiated soiling/passive FI from urge FI or functional FI, nor was volume (and often even frequency) addressed. Therefore, we considered data reported as isolated FI [FI without concomitant urinary incontinence (UI)] 31, 32 and double or dual FI (the occurrence of FI along with UI). 10, 18 Where the authors did not differentiate isolated FI from double FI, we conceptualized the data to represent all FI (ie, whether isolated FI or double FI). Inclusion of studies in this review followed a priori criteria ( Supplementary  Table S3 ).
Data Extraction and Analysis
A standardized data extraction sheet was used to obtain study population characteristics, and diagnostic criteria used to define the outcome of interest (prevalence or incidence rate of FI) and factors associated with outcome measures (with crude or adjusted outcome variables as reported). Three investigators (M.K.M., S.S., and L.E.B.) independently extracted the data, and the results were discussed with C.N. as arbitrator. Any disagreements were resolved through reexamination and discussion of the study until consensus was reached.
Due to high variability across studies in methodological, clinical and statistical differences, a decision to carry out a narrative synthesis of evidence instead of pooling data for a meta-analysis was made. We summarized the prevalence data as medians and interquartile ranges (IQR) because of the variability among reported FI frequency.
Methodological Quality of Identified Studies
The Joanna Briggs Institute (JBI) Checklist for prevalence studies was used, with 2 further questions from the JBI Checklist for Analytical Cross-Sectional Studies (questions 3 and 6) added to assess the correlational aspects of the studies. Two authors (M.K.M., S.S., or L.E.B.) independently assessed each study and then met with a fourth author (C.N.) to determine ranking as low, medium, or high quality ( Supplementary Table S4 ). All studies were qualitatively assessed, and where we were very certain taking into consideration risk of bias, a high quality was scored; where our confidence was very limited, a low quality was scored. We based our decisions on elements of the GRADE (Grading of Recommendations Assessment, Development and Evaluation) criteria. 33 There were 12 high-quality, 5 medium-quality, and 6 low-quality studies (Supplementary Figure S1 shows methodological quality assessment of included studies).
Results
After the removal of duplicates, the searches yielded 241 citations, of which 202 were not considered relevant to the review question following screening of the title and abstract. The remaining 39 articles were read in full and assessed for eligibility. Sixteen articles were excluded: 5 were unavailable in English, 6 were not specific to care home residents, 3 were not related to the outcome of interest, and 2 care home data could not be extracted. Twenty-three studies met inclusion criteria for this review (Supplementary Figure S2 shows the PRISMA Flow Chart).
Description of Studies
There were 14 cross-sectional studies, 4, 10, 11, 19, 27, 32 ,34e42 4 cohort studies, 18, 24, 43, 44 2 surveys, 29,45 a quasi-randomized controlled trial 46 (from which we extracted baseline cross-sectional data only), a case-control study, 41 and a retrospective chart review. 47 One crosssectional study was reported twice, in 2013 and 2015 10, 48 ; only the 2015 report is included in this review. The 23 studies come from diverse geographical locations and included sample sizes ranging from 82 46 to 1,526,066 36 care home residents ( Supplementary  Table S1 ).
No standard definition of FI was applied across the studies. Some of the studies clearly defined FI, but did so with differences of frequency by which fecal leakage constitutes FI: once a week, 29, 35 several times a week, 19 few times a month, 10 or simply 1 involuntary leakage of feces 24 (Table 1) . Other studies did not provide an operational definition for FI. 4, 34, 42, 44 No study reported outcomes based on etiology or mechanism of FI, such as urge FI, passive FI, or postdefecation seepage.
There was a marked variation in data collection tools and the outcome measures differed: interRAI, 27 Cleveland Clinic Incontinence Score, 19 study-specific questionnaires, 10, 42 interviews, 34 medical records, 24 and Minimum Data Set (MDS) records. 18, 37, 43, 44, 47 Findings from the included studies are presented under 3 subheadings in this review: prevalence of FI, incidence of FI, and correlates of FI.
Prevalence of FI
A summary of FI prevalence found in older people living in care homes is given in Table 1 . Isolated FI interquartile ranged from 2.7% to 5.5% (median ¼ 3.5%), double FI interquartile ranged from 33.3% to 65.4% (median ¼ 47.1%), and all FI interquartile ranged from 28.5% to 49.6% (median ¼ 42.8%). Older people living in care homes experience more double FI compared to isolated FI. The apparent anomaly of the median for double FI being less than all FI is because some studies did not report isolated and double FI separately, and mostly these studies reported lower rates of FI than those that did report separately ( Table 1) . No study categorized FI in terms of etiology.
From Table 1 , it can be observed that older studies generally reported a lower prevalence of FI 39, 45, 46 compared with more recent studies. 11, 19, 32 It can be observed also from the table that more than 40% of residents were reported to have FI in studies reported after 2015.
Incidence of FI
Of the 23 studies reviewed, 5 studies analyzed incidence of new FI over time among care home residents. 18, 24, 41, 43, 44 In 1 of the studies conducted in 13 geriatric institutions in France to evaluate the incidence, identify the risk factors, and to assess the prognosis of older institutionalized patients aged 60 years and older who developed FI, it was reported that 20% (n ¼ 234) of the participants (n ¼ 1186) recruited without any history of FI and followed over 10 months developed new FI. 24 The authors reported 5 factors that were associated with increased risk of developing FI: UI [risk ratio (RR) 2.0, 95% confidence interval (CI) 1.5-2.6; P < .001], neurologic disease (RR 1.9, 95% CI 1.0-3.4; P ¼ .04), poor mobility (RR 1.7, 95% CI 1.2-2.4; P < .001), age >70 years (RR 1.7, 95% CI 1.0-2.8; P ¼ .04), and a Mini-Mental Status Examination score <15 (RR 1.4, 95% CI 1.1-1.9; P < .01). 24 They also reported that long-lasting (8 or more days') or permanent FI was associated with increased mortality. 24 Of the 234 patients who developed FI, 16% died during the study compared with 6.7% of those who were continent of feces throughout. 24 However, the study did not find correlation between FI and age greater than 80 years, gender, medication use, or history of psychiatric disorder. 24 The study found a protective factor for developing FI in patients who had lived in the same institution for at least 5 years (RR 24 This study seemed consistent with an earlier study that found that 23% of residents with FI compared with 11.9% of those without FI died at the 6-month follow-up. 41 In Wisconsin, residents from 181 skilled nursing facilities found to be continent to both stool and urine in 1992 (n ¼ 3850) were reassessed 1 year later to determine development of FI or UI. 43 The authors reported that 14.7% of the residents (n ¼ 567) developed new FI, and an additional 12.4% (n ¼ 479) developed double FI, so 27.1% presented with new FI in total over the year. Positive associations with the development of FI were dementia, advanced age, and nonwhite race, but the strongest correlates were impairment in activities of daily living (ADL) [odds ratio (OR) 3.1, 95% CI 2.6-3.8] and use of patient restraints. 43 Adults aged 65 years and older who were free of double FI as per their Minimum Data Set (MDS) record when admitted to a care home were reported to have developed double FI, and did so sooner if they had UI, more severe limitations in ADL, greater severity of cognitive impairment, or more comorbidities, or if they were older. 18 The study also found a correlation between developing double FI and lower quality of care among care home residents. 18 
Correlates of FI
The most frequently reported correlates are dementia or cognitive impairment, functional incapacity or reduced ADL, UI, reduced mobility, advanced age, use of laxatives, and diarrhea ( Table 2 ). Four studies showed that stroke is not correlated with FI. No study indicated what kind of dementia was present, and how dementia specifically affected continence. Other reported correlates include constipation, race (ethnicity), diabetes, depression, and length of stay in a care home.
Impaired ability to conduct ADL
Impaired ability to conduct ADL was reported as a significant correlate to risk of FI in 5 studies (Table 2 ). Impairment in components of ADL has been reported to be associated with poorer quality of life (QoL), 49 increased health care costs, 50 increased morbidity, 10 and mortality, 49 and as predictive of future dementia. 50, 51 However, 1 study found that impairment in a component of ADL (inability to transfer between bed and chair) was a protective factor for not having FI (OR 0.49, 95% CI 0.26-0.91; P < .001). 48 This counterintuitive finding is possibly explained by staff giving more assistance in bowel care to immobile residents compared to residents who were mobile.
Reduced mobility/Locomotion
Reduced mobility/locomotion as a component of ADL was independently analyzed and found to be associated with risk of FI. However, a cross-sectional study of nursing home residents (n ¼ 359) in the United States found that locomotion was not associated with either isolated FI or double FI. 43 Another study conducted across 10 nursing home units (n ¼ 261) in Norway found locomotion for more than 5 m as a protective factor for reporting FI (OR 0.20, 95% CI 0.12-0.35; P < .001). 27 
UI
UI is a comorbid condition rather than a risk factor. 40 In this review, UI was 1 of the most frequently reported potentially modifiable correlates of FI. In 1 study, a multivariate logistic regression showed that compared with those without UI, the risk of FI increased 2-fold among those with UI (OR 2.24; P < .001).
Laxatives
Laxatives used to treat or manage constipation varied, and included lactulose, Senna, suppository, or enemas. In this review, all such medications were considered as laxatives. Four studies found the use of laxatives to be associated with FI ( Table 2) .
Stool consistency
Constipation and diarrhea were both found to be independently associated with risk of FI. The term constipation in this review also includes data on fecal impaction (an immobile bulk of feces in the rectum) and fecal loading (a large volume of stool of any consistency found in the rectum) because both of the latter can cause the former (ie, infrequent or difficulty of passing stool). The term diarrhea was considered synonymous to loose stool.
Depression and diabetes
Depression and diabetes were both found to be not statistically significantly associated with risk of FI. Six studies found depression to be a nonsignificant correlate of FI. 10, 27, 35, 40, 43, 47 Diabetes was also found to be nonsignificantly associated with risk of FI in 4 studies. 10, 40, 43, 47 Dementia
Dementia was the most consistent correlate of FI (Table 2) . Cognitive impairment among residents with FI is reported as ranging from 54% 35 to 87%. 17 However, a cohort study conducted in France found that psychiatric disorder (which probably included dementia) was not correlated with FI. 24 
Advanced age
Advanced age was reported as a risk factor that is associated with FI among older people in 4 studies. One of the studies reported that the age 65 years or lower was a protective factor for FI. 38 Five other studies reported that age was not statistically significantly correlated with FI. 10, 19, 24, 27, 37 Gender differences Gender differences in FI were not statistically significantly associated in 6 studies (Table 2 ). However, 1 study found a correlation between female gender and risk of FI. 34 Two studies found male gender as significantly correlated with FI. 38, 40 
Race or ethnicity
Race or ethnicity was found to be associated with development of FI in 2 studies. 4, 43 In 1 study, isolated FI was 14% in blacks, 13% in Hispanics, 10% in American Indians, 9% in Asians, and 9% in whites; double FI was 46% in Asians, 44% in blacks, 36% Hispanics, 27% American Indians, and 27% in whites. 4 This study supports an earlier study that also found nonwhite race to be positively correlated with FI. 43 However, in a recent cohort study (n ¼ 39,181 residents) that analyzed development of double FI after admission, the authors found no statistically significant correlation between black race and double FI (HR ¼ 1.05, 95% CI 0.97-1.13). 18 These results are inconsistent with a previous study that found FI was approximately twice as prevalent among white women (20%) as compared to black women (11%). 52 
Stroke
The effect of stroke was analyzed by 5 studies, of which 4 studies showed that stroke does not increase rate of FI. 10, 37, 40, 43 Only 1 study found stroke to be significantly correlated with FI. 34 Potentially modifiable correlates, in the context of this review, are those factors associated with FI that individual residents, nursing staff, or policy makers have the potential to improve. The most commonly reported potentially modifiable correlates of FI from the studies are ADL, diarrhea, urinary incontinence, constipation, reduced mobility, and the use of laxatives ( Table 2 ).
Discussion
This is the first review that systematically investigates the prevalence, incidence, and correlates of FI specifically related to older people living in care homes. Although 4 systematic reviews have been published previously on prevalence of FI, 1,2,13,53 those reviews concentrated on the general population. The characteristics of the care home populationdadvanced age, frailty, and high comorbidities (ie, dementia) 10 dsuggest that they require different care pathways from the general population. Younger populations have fewer cognitive impairments and fewer episodes of incontinence. 44 In 1 study, age <65 years was found to be a protective factor for not developing FI. 38 This review showed that double FI is more prevalent among older people living in care homes compared to isolated FI. This raises awareness for appropriate assessment to unravel the underlying causes of double FI when an older person is admitted to a care home. The review did not find literature in this population in which staff considered soiling as FI or not. In the studies included, FI was usually reported by staff rather than residents, probably because most residents are likely to have some degree of cognitive impairment. The figures represented in this review reflect what staff considered as having FI. Hence, the issue of whether the residents considered themselves as having FI is unknown.
Dementia or cognitive impairment is the most consistently reported correlate of FI. Previous studies have found dementia or cognitive impairment as an influencing factor for care home admission. 12, 54 There are suggestions that care home residents with dementia experience increased FI, and that over time they experience the highest increase in care dependency compared with residents without dementia. 18 In this review, dementia was a documented risk factor for FI, but its effect on the uptake of different interventions and the dementia-specific continence and toileting skills that staff require remain unknown. A recent review argues that addressing the specific challenges (eg, recognizing the urge to defecate, remembering where the toilet is) that arise when providing continence care to people with dementia is likely to be key to helping to reduce FI in this population. 55 Many people with FI also experience urinary incontinence, hence the term double fecal incontinence. This review found high prevalence of double FI among older people living in care homes. There is evidence to suggest that double FI becomes worse over time following a care home admission among older people. 18 This could be explained by several factors, including deterioration in functional ability with advanced age, poor institutional practices such as poor bowel care, introduction of new types of food, inappropriate use of laxatives, side effects of polypharmacy, or perhaps fecal impaction due to a sedentary lifestyle. Some of these factors need consideration when developing interventions to prevent or reduce double FI among older people resident in care homes.
Consistent with previous reports, 4, 27, 34, 37, 40 this review found that impairment in components of ADL is a major influence on FI. This is amplified for residents who also live with dementia. 12 These combined factors present an individual with significant difficulty in maintaining independent FI because socially acceptable defecation involves a sequence of events such as the ability to walk to the toilet, and the dexterity to undress and then dress, and the comprehension to evacuate the bowel appropriately.
The correlation between ethnicity and FI was surprising, as there seems no physiological reason that explains this. It is perhaps due to cultural influences. Conversely, this could also be the result of how health care staff relate to people of different race and ethnicity. The way researchers sometimes report their findings may also explain the correlation. A study conducted in the United States to assess blackwhite disparities in nursing homes reported that black people in nursing homes were treated? far worse compared to whites: more physical restraints, more antipsychotic medication, and more frequent use of feeding tubes. However, on inspection of the data the authors used, 90.9% (n ¼ 1,458,823) were whites and only 9.1% (n ¼ 146,891) were black. 56 A further robust research study in different regions such as Europe or Australia, taking into consideration the representativeness of participants, is recommended.
The clinical implications of this review's findings are that, apart from aging process, there are several underlying factors associated with FI, such as loose stool and ADL that require further assessment when older people are admitted to a care home.
Limitations of the Evidence Base
All but 1 study was an observational study, so causality cannot be inferred from this review. Heterogeneity in study designs, characteristics of populations, FI diagnostic criteria, data collection methods, and outcome measurements precluded pooling of data for a metaanalysis. This means that the true prevalence rate remains unknown. Not all were high-quality studies. Two-thirds of the residents were female, and all the studies were conducted in middle-and highincome countries. The studies were carried out in predominantly white residents. Therefore, transferability of results from those studies to low-income countries, male gender, or nonwhite care home population requires further research.
Several studies had different study aims other than the outcomes of interest in this review. In some instances, care home data were extracted from studies that also included populations in other health care settings. Therefore, we acknowledge bias in assessing our outcome measures because compared with studies solely dedicated to investigating FI, those investigating FI as a secondary outcome or as part of a generalized bowel function or care home assessment might be less accurate.
The literature in frail older people in care homes has not, with rare exceptions, attempted to characterize FI according to possible physiological subtypes of the condition. No study in this review reported outcomes based on etiology or mechanism of FI. This is reflected in the FI typology reported in this review, which is how the authors of included studies reported their findings. This, arguably, provides only limited guidance for clinicians and therefore points out the need for further research.
Conclusions and Implications
FI is prevalent among older people living in care homes. Correlates of FI including limits to ADL, reduced mobility, UI, laxative use, and problems with stool consistency (constipation and diarrhea) are potentially amendable to intervention. Our findings suggest the need for interventions to account for the multifactorial underlying causes of FI to reduce the risk and impact of the condition. This is important for care home residents, their relatives, and staff in care homes. An intervention that recognizes and incorporates knowledge and staff training about what supports dementia-specific bowel care and how the care home culture and environment affects uptake and potentially modifiable correlates of FI require further research. The need for a consensus on how FI in care home residents is recognized, reported, and researched to ensure future work captures specific characteristics of the care home population is recommended. Supplementary Figure S2 . PRISMA flowchart of literature review process. Where a study was reported more than once from the same data, a decision was taken to include only one of the reports to avoid duplication and overstatement of results. 
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